Directed mutagenesis of selected regions of a Bacillus thuringiensis entomocidal protein.
Comparison of the sequences of Bacillus thuringiensis entomocidal toxins of widely differing specificity reveals six conserved domains. The role of one of the most highly conserved domains (D1) located near the N-terminus has been investigated by site directed mutagenesis at two positions. Although preliminary results indicate that the capacity of the mutants to bind to putative receptors on the plasma membrane of susceptible cells was unaffected, toxicity in vivo was reduced by 70-80%. The role of the highly hydrophobic segment exposed at the N-terminus of the toxin after proteolytic activation was investigated by substituting two aspartate residues for phenylalanine and valine located adjacent to each other in the centre of this segment. The toxicity of the resulting mutant protein was only 40% of the unmutated toxin but again preliminary results suggest that binding to putative receptors was unaffected. These results suggest that regions close to the N-terminus of this and similar toxins may play an important role in the membrane insertion event which is believed to follow receptor recognition.